Study on the activation of the opioid receptors by a set of morphine derivatives in a well-defined assay system.
As a first step in our search for new opiates, we have established cellular assays to monitor opioid receptor activation and study the activities of a set of morphine derivatives. Intracellular calcium changes were monitored in human embryonic kidney-293 T cells expressing individual opioid receptors upon cotransfection with a chimeric G protein. This assay was validated by comparing the potencies of the endogenous peptides to reported values. All of the opiates were found to interact with the three opioid receptor subtypes but with a range of differences in efficacies and potencies. Most of the opiates preferentially acted at the μ receptor. None of the opiates showed a preference for the δ receptor. Only oripavine and its precursor thebaine showed a preference for the κ over the μ receptor. The results indicate that the opiates with a C-3 hydroxyl group or C-6 ketone group but in the presence of a 7, 8-single bond exhibit higher activity. It is noteworthy that the 6-O-methyl group seems to improve the selectivity for κ receptor. This is the first comparative and comprehensive report on the activation of the three different opioid receptors by a set of morphine derivatives in a well-defined assay system. These data can serve as a basis for the characterization of novel opiates.